Extracellular redox environments regulate adipocyte differentiation.
Oxidized extracellular redox states have been associated with many diseases related to obesity, including heart disease and diabetes, but relatively little is known about the relationship between extracellular redox states and obesity. In 3T3-L1 preadipocytes, oxidizing extracellular redox potentials (E(h)) increased intracellular and mitochondrial reactive oxygen species (ROS) production. 3T3-L1 adipocytes showed a greater response to extracellular E(h), producing more intracellular ROS, than preadipocytes. 3T3-L1 adipocytes also produced more extracellular ROS and re-regulated the extracellular E(h) to a more oxidizing state than preadipocytes. During 3T3-L1 differentiation, cellular glutathione and mitochondrial thioredoxin-2 become oxidized, suggesting that adipogenesis may be enhanced under conditions promoting intracellular and mitochondrial compartment oxidation. Under various extracellular E(h), 3T3-L1 adipogenesis, as determined by lipid accumulation and the expression of early genetic markers of adipogenesis, was sensitive to the extracellular redox environment, where it was enhanced under oxidizing conditions and lower under reducing conditions. Using a diet-induced obesity mouse model, plasma was collected before and after the 8 week diet regimens. Plasma GSH E(h) was unchanged as a consequence of weight gain but plasma cystiene (Cys) E(h) was significantly oxidized in overweight animals. Data presented here show that adipocytes/excessive adipose preferentially alter extracellular E(h) to a more oxidized state in vivo and in vitro and may promote further adipogenesis.